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1 
Thls invention relates to improvements in air- 
craft of the type classified as lighter than air. 
An object of this invention is to employ some 
of the heat connected with the operation of an 
englue for the purpose of expanding the gas in 
the gas bag of a lighter than air craft to thereby 
increase the effective volumetric displacement of 
the gas bag whlle the engine is in operation and 
to provide a means for introducing cool air in 
proximity fo the gas in the gas bag for caustng the 
gas to contract, these functions being controlled 
in accordance with the perogative of the pilot of 
the. craft. By virtue of thls arrangement the use 
of ballast or the exhausting of gas may be en- 
tirely obviated in a lighter than air craft. 
Ancillary objects, and. features of importance 
will become apparent in following the descrip- 
tion of the illustrated forms of the invention. 
In the drawings: 
Figure 1 is an elevational view of the device, 
portions being broken away to illustrate internal 
details; 
Figure 2 is an elevational, view of the device, 
the structural members and hull of the craft be- 
ing shown in phantom; 
Figure 3 is a longitudinal sectional view of por- 
tions  of a typical aircraft of this type, portions 
being shown in phantom and this figure illus- 
trating a second form of the invention; 
Figure 4 is a schematic view, portions being 
shown in section and portions in elevation show- 
ing some of the common subject matter of the 
embodiments of Figures 2 and 3; 
Figure 5 is a transverse sectional view taken 
substantially on the llne 5--5 of Figure 2 and in 
the direction of the arrows; 
Figure 6 is a sectional view taken substantially 
on the line 5-- of Figure 4 and in the direction 
of the arrows; 
Figure 7 is a transverse sectional view taken 
substantially on the line 7--7 of Figure 3 and in 
the direction of the arrows; and 
Figure 8 is a front view of the device in Fig- 
ure L 
In carrying out thls invention there is provlded 
in a typical aircraft ,0 of the lighter than air 
type, a means of transferring some of the heat 
generated by the engine of the aircraft for ex- 
panding the gas in the gas bag or bags 12. As 
conventional structure there is an empennage 
generally indicated at ,4 and a cabin ,$ located 
at the bottom of the huil, the hull covering being 
disposed on suitable framing members 
Attention is flrst invited to Figure 4. Here 
there ls a typical engine 20 which ls of the Jet 
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propulsion type and which includes an engine 
tube 22. The front section 24 of the engine tube 
extends forwardly of the jet engine 20, while the 
rear section 25 including a rail cone extends 
5 from the opposite end of the engine 20. A hous- 
ing 28 defining a heating chamber 30 is concen- 
trically arranged with the rear section 25 of the 
tube 22. There ls an air duct 32 having a flared 
forward end 34 opening forwardly of the aircraft 
10 for increase of dynamic pressure whlle the air- 
craft is in forward fllght. The air duct is con- 
nected to one end of the housing 25 by means of 
a conduit 35 and is connected to a pipe or con- 
duit 38 by means of a by-pass conduit 40. To 
15 complete the by-pass assembly there is a valve 
42 disposed in the duct 32 at the point where it 
merges with the part thereof considered the 
by-pass line in order to selectively control the 
direction of movement of the air through the air 
ee0 duct that is, to determine whether the air is to 
fiow through the chamber 30 and into the line 30 
or to determine whether the air is to pass di- 
rectly into the by-pass 40 by circumventing the 
chamber 30. Any suitable means may be em- 
OE5 ployed for operating the valve 42, for example 
the hydraulic cylinder-piston assembly 44 through 
 the linkage 48. Suitable controls and means of 
applying fiuid under pressure to the cylinder- 
piston assembly are supplled, these being purely 
30 conventional in nature. 
A return line 40 opens into the front section 24 
of the tube 22 and has a control valve 50 therein 
at a convenient location in order to open and close 
the return line. Thls valve, as are all of the valves, 
35 is operated by conventional control means, either 
manual or through the assistance of hydraulic or 
electrical forces. 
Reference is now ruade to Figures 2 and 3. 
The previously described structure is common to 
40 both of the illustrated embodiments. In Figure 
2 the heat exchanger 54 conslsts of a number of 
connected colis, there being a front section 56 
and a rear section 58. For the rear section there 
is a return line $0 feeding into the tail cone sec- 
45 tion 25 of the tube 22 and a valve $2 therefor. 
For the front section 55 there is the descrtbed 
return line 48 with its valve 50 therein. 
In the embodiment of Figure 2 the coils are 
adapted to be disposed around the gas bags ,2 
50 and on the exterior thereof, whereby the heated 
air passing through the heat exchanger 54 causes 
the gas in the gas bags ,2 to expand due to the 
proximlty of the coils to the gas in the bags. 
Wlth respect to Figure 3 the heat exchanger 70 
 conslsts of a number of substntJally horizontal 
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tubes 12 which are disposed in the actual gas 
bags 12 so that the heat in the tubes fs trans- 
ferred fo the gas of the bags by proximity fo the 
gas. In this instance the heated air passes into 
the line 38 whence it enters the heat exchanger 
through the manifold 14 thereof, this manifold 
being disposed at the rear of the craft and hav- 
ing each of the tubes 12 connected thereto. The 
tubes 12 extend fo_rwardly of the crft and open 
into thefront section 24 of the tube 
ually. Valves 18 are employed for controlling the 
passage of air into the front section of the tube- 
22, there being one valve provided for- e.aeh tube, 
Each of these valves is conne¢,ted 
cables or a ring or the like for operation so that 
the operation may be simultaneous: 
In operation of the device col.air enters the 
air scoop 34 and passes through the duct" 2. 
The valve 8 disposed in or adjacent the.sco0p 
3 is used for the purpos_e of rendering the en- 20 
tir,e. Fstem operave, o-in0perative. Th« .ai 
pang,thr_ouh the d.uct  enter.s eith,er the: 
c-hmber. 9 throuh the c0nduit. SEor, entersdL- 
rectl: into the heat« exchanger: 0- by..means, of. 
theby-p, ass linette,, if the ai.icause.d,to.,entm'- 25 
the, chambr,. 30 by a, predetermined, s,eting o 
theï vl:«e 2« i fa heated in the, chambe and 
flows: into the, boat, exchanger. Thon by cir-. 
culating: a:Jc,entthegaa inthe gas ,bags.thi,gas 
iscatSd toexpand. lVnehatedair-beingP!aced, 0. 
und.er  a= c0nsiderable dynamic prssure flows 
ï;eel.thzough the:heat,exchanger until it ertrs. 
the:, for,ward part or. section of the 
When.this: ar sheatel itwili be noted.that the 
ir:passing into theAntake se.ction-4 of the:tuhe. 
. is«prheted inasmuch:as: all of the..heat wfll 
nog be« extracted thereïromin paSsing through 
te gasbags; thislending to. more: efficient 
gin010perstion. OEherefore, notonlyAsthegas. 
inc tle, gas-baÇ 2expanded-by« usine.: thedevic¢. 40 
b/  also, more  efficient enghue-:operation is«real-- 
iz_ed. In the .instance. of,Figpre..l the,beated air. 
wil_l flo.w fçom-the rear of thcraft, fo the front 
dugto, tiue:natue, and construction of thedeat 
excbner . In the instanc of Figure 
por_ti0n oï. the.. heated: air ill flow rervardlY 
fO." depsit in the rail cone portion oLthe jet 
engine this heated:air-being»wastedafer havig 
serve&, its- purppse .. of expnding the, g:as in the 
bags -. But, the front seetion  ofthe-heat.50 
exchangr, . opens into-the front pro% Of. the 
tube. 22 so that this-«ir fs- passed through. the 
en2:ine for .supporting combustion within..that 
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creasing the volumetric displacement of the gas 
bags 12. This will aid in descent of the craft. 
By employing the above described construc- 
tion hot only may a jet propulsion system be 
adapted for efficient use with a lighter than air 
craft of the dirigible type, but it may also be 
put fo practical use for heat utility which would 
ordinarfly or otherwise be wasted. The axial 
ngemeni;iof'thtube !s:.oiïnInc. due to 
the. facility of  xtending heaV. echaners into 
the desired parts of the craft. 
Having described the invention, what fs 
clalmed,, asnw 
1., Ia:.n».imtafwtiich includes  longitudinal 
axis,  jet engine tube xilly arrnged in the 
arcrafk s-:gasbg disposed scljcent sid tube, 
and, manscanne¢ed to sid tube to direct heat- 
ed fltfid from ner the tube into close proximity 
to»oee gSs in sid bg to het the gs in the bag 
from het of the tube, açcool ir duct opertively 
cnnecte.dw, ithsaid means» nd :eecuntrlem- 
blé:. to.: rendm said duct:Op.eraiva to 
in., the-::bag nd, sid-.cnto assembt:cmpr!s- 
ing 
ed. nd connected 
me!S; act 
se!e.ctivly. into:-_ saidïchambe and:: dlrectl-;into: 
a,..het: _eclnger: whic=.forma::a .par: af;::eesaib 
gine...tube:, hving: a: lonsing«: tlïer_.eom formin a 
heating:= chmber;, ara air: duet ;canneeted::t:-sald! 
heating chauber. «nd::12eatexchangaz 
tively: conneted: wi-thsid:chamber amdloated« 
for heat texchanïe; 
a :bypass=. secured« to»said tubeand( to . said: leat 
exchunge, fo c0nduoEîair:frm::tmductçdirectly 
to» said- ket: exehnger _ an. mer operively 
connected with sid by-pss for:seleetively.:dN 
r.ecting the air :into ssioE b«pssaud irto-,said 
boat:: exchanger:. 
3, The combination of claire 2, nd si:tzet 
exchnger, comprising-«a«;cofl  conoeticsitr/ 
range d v-itt» r espect:=toEid-engin tube  adone, 
end of sid coil communicting.h tti 
en d portion o ;:said :engin£abe: 
4.The. combinution: of/clim ».snd sid" tient. 
echnge,comprisingazplùralft .of Iongitadinl 
tubes, et :least:some,of wliclï(;.leing,:communi 
cated  Ith theç fton" endïo£'said engin'e tule: 
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engne,. Mor¢over, the air. passing..through,the: The,,foltowng:references«ve:of:recorcinïthe 
air, inlet seetion 2ï.of the. tube 2causes a sucs. 55 file oftbis.patent: 
tion at the point .o entry of the.return line..49 

with the tube . 
It4S recommended that.the devic be.emP.]0Yed 
asoutlinedabove when the-craft iS.£o, climbjor. 
sustain apositi0n bove the surface of.the-earth. 
When it is desired fo descend, ,bymaripnltion, 
o. the. valve : 4..the air, entering thon. scoop/ 
byrpassed through .the,.line 0 directlyÆ into the. 
ha exchanger 1. or. l.,so that_theheat_ex, 
changer .now serwes, the purpose, of=extractizig. 
heatfrom theg_s in. h¢ bag, s   therebF, decreasr-- 
ing the dnsitF: of, thegs, and.accoroEngl,de.- 
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